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What is Claimed is 



1. A quantum well inf/ared photodetector (QWIP) 
comprising : 

a plurality of photode^ectors , each having a barrier 
layer and a well layer, eacl?i well layer of each photodetector 
coupled between two barr/er layers, each well having a well 
bottom, and a well top, y&nd each well supporting bound energy 
states therein; 

materials and t/kicknesses of said photodetector element 
being selected such that a bound excited state energy is 
substantially re/onant with said well top; and 

said photo^et^ctiors including a first group and a second 
group wherein//the/mat^arxals, thicknesses and dimensions of 
said wells bailers are selected such that the peak 

intersubba5(!a atjfep^^tion is at a first wavelength of 
electromaj&hetic radiation for the first group and the peak 
intersubJE/and absorption is at a second wavelength for the 
second group. 



2. A QWIP 
first group are 
in the secon 




m 1 wherein said wells in said 
a different material than said wells 
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3. A QWIP as in claimy2 wherein said first group and 
said second group of phoj/odetectors are separated by an 
intermediate layer. 



4 . A QWIP as 
group are formed 
formed of In^^Ga 
formed of AlxGaf.j^s 




Im 3 wherein said wells in the first 
f, said wells in the second group are 
and said barriers in both groups are 



5. A QWIP as in claim 3 comprising: 

a plurality of photod/tectors in the first group arranged 
in a first stack and 

a plurality of thfe photodetectors in the second group 
arranged in a second/ stack, the first stack being disposed 
adjacent to the se/ond stack, the first and second stacks 
being a double st 



6. A as in claim 5 wherein a plurality of said 

double stacji/s are arranged in an array having rows and 
columns . 



7. A QWIP as in 
photodetectors in the fi| 
shorted , rendering 



wherein all of the 
in alternate rows are 





8. A QWIP as 
photodetectors in 
shorted, rende 
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im 7 wherein all of the 
group in alternate rows are 



inoperative 



9. The QWIP /as in claim 8 further comprising a 
multiplexer coupled/ to said photodetector in said array and 
generating a streram of data from the first group of 
photodetectors foJ/l^ed by a stream of data selectively from 
the first and ^cj^d groups of photodetectors, whereby 
separate images/^ of the first and second wavelength can be 
formed from sajd data. 

10. The QWIP as claim 1 wherein said each 
photodetector in theXy^rst group is adjacent to a 
photodetector in theysacond group, 



11. A QWIP as 
transport band, Cc 
wheriein the contim 



tr^ 



further comprising a continuum 
'a photocurrent from said wells, 
sport band has a smooth energy level 



profile betweei 
photodetecto] 



/ells in the first and second groups of 
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12. A QWIP as in claim ll/wherein said barriers in the 
second group have a barrieir/ height equal to that of the 
barriers in the first groua/ 

13. A QWIP as in olaim 12 wherein the photodetectors in 
the first group and irr the second group have' barriers formed 
of a material inclu/ing aluminum, wherein the aluminum mole 
ratio is the same f6r tjhe barriers in both groups. 



Iff 
\^ 

!V 



m 



14 . A p/LOitpQ^ectx^r as in claim 1 further comprising 
first and s^co/id gralfi^gs facing the first and second groups 
of photode/ec/ors, respectively, such that the first gratings 
transmit ipr^arily the first wavelength and the second grating 
transmit^ /primarily the second wavelength of electromagnetic 
radiatiJ 



15. A QWIP as in 
are made of Al^^Ga^.^s 
formed of AlyGa^.yAs w 




10 wherein said barrier layers 
said second group of wells are 
not equal to y. 



16. A photod^tectcJiC^ as in claim 15 wherein said first 
and second groups of photodetectors and said first and second 
gratings are arranged in an array, 
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17. A quantum well infrared pty^todetector comprising: 

a plurality of photodetectors /ach having a barrier layer 
and well layer, each well layer of each photodetector coupled 
between two barrier layers, each well having a well bottom, 
and a well top, and each wel]/ supporting bound energy states 
therein; 

each well having an (Excited state energy level and a 
thermionic emission energy level and wherein said excited 
state energy level is approximately equal to the thermionic 
energy level, whereby the wells exhibit intersubband 
absorption; and 

said photodetectc/rs including a first and a second group 
of photodetectors, whJe2?^ir^ the wells are configured such that 
said excited state jenergy level for the wells in the first 

/ / / 

group is different /firom yche ey:^-xted state energy level of the 
wells in the secdnfl cproup. 

18. A QWIP As inycla^m 17 further comprising a continuum 
energy level /befcween^^djacent wells and carrying excited 
charge carriers, wherein said excited energy state is at a 
position suqn ^hat the excited carriers can escape into the 
continuum by jcunneling through less than 50 A of material. 
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19. A QWIP as in/ claim 17 wherein the photodetectors^ in 
the first group transi/tion to an excited state in response to 
infrared radiation of/ a first wavelength and photodetectors in 
the second group transition to an excited state in response to 
infrared radiation a /sec^Hu wavelength . 

20. A QWIP Lb An/claim 19 wherein the first wavelength 
is mid-wavelength pAifrared radiation and the second wavelength 
is long wavelengtM infrared radiation. 

21. QWIP as in claim 17 wherein said wells in said first 
group are formed of a different material than said wells in 
the second group . 

22. A QWIP as. in claim 17 further comprising a continuum 
transport band, carrying a photocurrent from said wells 
wherein the continuum transport band has a smooth energy level 
profile between wells in the first and second groups of 
photodetectors . 

23. A QWIP as in claim 22 wherein the heights of the 
energy levels in said barriers from the first and second 
groups of photodetectors are the same. 
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24. A QWIP as in claim 17 wherein said barriers in the 
first and second groups of photodetectors are formed of the 
same material. 



25. A QWIP as in claim 17 comprising: 

a plurality of photodetectors in the first group arranged 
in a first stack and 

a plurality of the photodetectors in the second group 
arranged in a second stack, the first stack being disposed 
adjacent to the second stack, the first and second stacks 
being a double stack. 

26. A QWIP as in claim 25 wherein a plurality of said 
double stacks are arranged in an array having rows and 
columns . 



27. A QWIP as in claim 26 wherein all^.^-erT^ the 
photodetectors in the/f^i\st groupy Jji.^--arr6ernate rows are 
shorted, rendering th^rmjinc 



28. A^QWIP as 
photodetectors in th 
shprted, rendering th 



lin clVitn 27 wherein all of the 
second ^roup in alternate rows are 
inoperative . 
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29. The QWIP as in claim 17 wherein said each 
photodetector in the first group is adjacent to a 
photodetector in the second group. 

30. The QWIP as in claim 17 further comprising a 
continuum transport band, carrying a photocurrent from said 
wells, wherein the continuum transport band has a smooth 
energy level profile between wells in the first and second 
groups of photodetectors . 

31. A QWIP as. in claim 24 further comprising a pair of 
contacts, one connected to the first stack and one connected 
to the second stack. 

32. A QWIP as in claim 30 wherein said first stack 
protrudes from a side of said double stack wherein one of said 
contacts is connected to said first stack at the top of said 
protruding first stack. 
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33. A quantum well infrared ph^odetector focal plane 
array, comprising ; 

a radiation detecting surfaci^; 
first and second photodeta^tor elements each having a 
plurality of periods, each period having a barrier layer of a 
first semi-conductor materia^^ and a well layer of a second 
semi-conductor material, s4id first and second materials 
defining a band gap therebetween, each well layer of each 
period coupled between twp barrier layers, each well having a 
well bottom, and a wefl^l top and each well supporting an 
unexcited energy state/for photocarriers , and a bound-excited 
energy state for photpcarrir€^s , said photocarriers excited by 
radiation into said/ bc><ind excited energy states; 

materials andytHiicki^^sses op-^id periods of said first 
and second photodet.ejg'^r elefert^ts being selected such that a 
bound energy stelajre is sjd^cantially resonant with said well 
top and such tz^iat the/x^k intersubband absorption wavelengths 
of the first/And second photodetector elements are different; 

a plAtality of the first and second periods of 
photodetecEor elements arranged with one stacked on top of the 
other forming a plurality of double stacks, wherein a 
pluralipfy of said double stacks are arranged in rows in an 
array; 
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said first photodetect^ii*-) elements in a first group of 
rows being inoperative sa/d second photodetector elements 
in a second group of/i?^s^sbe^g inoperative; and 
a multiplexer gen^c^i^^^d^tream of data from the first group 
of rows followe^yJSy a stream of data from the second group of 
rows . 
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